Objectives -To develop structure, process, and outcome indicators within a quality rating index for audit of public health medicine.
Introduction
Medical audit has been defined as the "systematic and critical analysis of the quality of medical care."' Its aim is to contribute to improving the health of the population by specifically examining and improving the quality of doctors' work.2 Quality assurance is a more general term, most commonly applied to the managerial orientation of an organisation or activity, in which routine practice incorporates the assessment and improvement of that practice. In the health care environment such improvement can involve the efforts of managers, doctors, nurses, or other medical and support staff; quality assurance must therefore be the responsibility of all members of staff and be active "throughout the whole, total organisation."' Public health medicine has been described as "an organised response to the protection and promotion of human health,"4 in which the responsibilities of the specialty centre around disease prevention, health promotion, and health care deployment at population level.5 Long term goals are strategically tackled by multidisciplinary consultation and action, frequently encouraging public participation.
Consequently, quality assurance within public health medicine presents inherent difficulties. The traditional audit model of structure, process, and outcome analysis as outlined by Donabedian6 does not readily conform to the activities and responsibilities of the specialty. With outcomes that can be long term, involving several medical and nonmedical agents, measurement of the quality of activity in public health medicine is difficult. The principles of audit and quality assurance remain relevant to the discipline, but in order to assess strategically and then assure quality through structure, process, and outcome indicators, new tools are required. 7 An index approach has been acknowledged as often the only means to tackle the kind of problem that requires "measures or techniques that do not yet exist."' We describe the development of measurable indicators for the audit of public health medicine.
Methods

DEVELOPMENT OF AUDIT MATRIX
We devised a conceptual model to enable the entire sphere of activities of public health medicine to be mapped out in diagrammatic form. This model consisted of a matrix in which the y axis described the roles and responsibilities of public health medicine, as outlined in the Acheson report,5 and the x axis the various services provided by a health authority or board to which the roles and responsibilities of public health medicine may be applied. The matrix was revised through consultation with 40 public health physicians from five Scottish health boards, culminating in a consensus meeting, which led to the formulation of the final content, structure, and wording of the matrix framework (box 1). This stage of the project will be described in detail elsewhere. 
DEVELOPMENT' OF INDICATORS
As indicators emerged for each cell it became apparent that they fell naturally into three conceptual types: (a) global indicators, (b) restricted indicators, and (c) specific indicators.
Global indicators extend beyond one cell, in that they are relevant in other rows or columns of the matrix. With the audit topic "Input into managerial decision making in health promotion" as an example, an indicator such as:
"Is there a designated public health physician with responsibility for public health medicine input?" represents a global concept. It would be appropriate to determine the existence of a departmental representative in auditing any responsibility of public health medicine in relation to any service category.
Restricted indicators may apply within other cells, but their relevance is limited or "restricted" to one row (responsibility of public health medicine) or one column (service category) of the matrix. They are not universally or globally applicable. Again, with the previous audit topic as an example, an indicator such as:
"Is there a forum within the health board for the development and coordination of health promotion policy, which includes department of public health medicine and health promotion or education representatives?" is a restricted concept. It does not apply throughout the matrix but would be common to the audit of any public health function in relation to health promotion. Similarly, a developmental or coordinating forum might be required for public health medicine to fulfil its input into the managerial decision making responsibility for service categories other than health promotion.
Specific indicators are relevant to only one cell, applying solely to one responsibility with respect to one service category. With an example from the audit topic "lead responsibility for the development and/or running of screening services," an indicator such as:
"Has a time period been determined within which all screen positive patients are to be followed up?" refers specifically to the target setting, planning, and monitoring function of the specialty in relation to screening programmes.
A cell, therefore, can be graphically represented as a model comprising three core types of quality indicator: global, restricted, and specific (figure) The aim of scoring the questions and responses was to find a system which, through the audit method described, could improve public health practice. By using the indicator questionnaire in a departmental audit it is possible to arrive at an index figure for quality of public health medicine between 0 and 100 for the structure, process, and outcome indicators -essentially, a percentage measure of practice quality for that specific dimension of public health medicine activity. The derived score can be compared either with the maximum score obtainable or with the scores obtained by other health boards for the same questionnaire. Thus the quality rating index can be used as a first step in adopting the Standing Medical Advisory Committee's recommendation of comparative quality assessment of the specialty across Britain.9
The 0-100% quality rating index represents an attempt to quantify the quality of practice. Although 0 represents the lowest quality and 100 the highest, it is not a ratio scale -that is, an audit score of 80% does not necessarily mean that practice is twice as good as activity with an audit score of 40%. The value of the quality rating index lies in closely examining each indicator and relating its importance or weighting to the overall audited score, identifying areas of strength and weakness. The index should be used to prompt and direct a discussion of strategies on where and how to alter practice. Repeating the audit allows the effects of changes in practice to be measured.
GENERALISABILITY
To ensure that the audit questionnaires produced were valid, generalisable, and quantifiable pilot testing was necessary. During the pilot phase of the study each indicator questionnaire was used by a department other than that which had developed the questionnaire, as a basis for audit of the appropriate area of public health medicine activity. These piloting .meetings were attended by the researchers to observe the audit in practice, assess the questionnaires and instructions, and refine them as appropriate.
A more formal evaluation exercise is currently being undertaken on behalf of the Faculty of Public Health Medicine by the Scottish Affairs Committee. This exercise aims at assessing further the reaction to this approach to audit across all the Scottish health boards and at acting as a clearing house and dissemination vehicle for existing and prospective work in audit questionnaires.
QUALITY IN PUBLIC HEALTH MEDICINE
The issue of quality in public health medicine presents unique problems, requring a radical appraisal of the tools used to measure and improve quality in the diverse parts of the specialty's activity. The matrix developed provides an effective, flexible, and comprehensive framework through which quality can be assessed and improved strategically.
Audit indicators should be generalisable, quantifiable, and routinely measurable.9 The cell method, in which specific areas of activity can be pinpointed within the matrix and then defined and critically examined, enables participants to develop for themselves indicators of good quality medical care. By drawing on the contribution of as many physicians as possible the process of developing quality indicators engenders a true sense of ownership and acceptance. This is especially important when experience clearly shows that audit or quality assurance activity will work only when it is voluntary. 10 
